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Abstract: The Algarve region, located in the south of Portugal, is a well-known tourism destina-
tion that seeks to be sustainable and competitive. The local administration looks to establish a
collaborative network, where stakeholders take a crucial role. The research aims to appeal to the
accommodations and food services stakeholders to have a shared vision of the issues and priorities
related to sustainable tourism development. Their perception is a critical factor in making decisions
regarding the region’s competitiveness. Algarve’s two major and leading associations of the tourism
supply sector AIHSA and AHETA were invited to participate in the study. Based on the responses of
an online questionnaire, an artificial intelligence algorithm was applied to the data to identify the
common and divergent aspects. The conceptual model developed is based on a simplified model of
psychological ownership. The results highlight a convergent perspective regarding sustainability
challenges, namely, natural resources and biodiversity, safety, and supply chain. However, hotels
and restaurants do not reflect the same perception regarding sustainability initiatives, e-tourism, or
free internet access. These divergences are essential results since they indicated which issues require
local authorities’ priority intervention.
Keywords: sustainable tourism; destination competitiveness; stakeholder’s perception; Algarve
region; artificial intelligence
1. Introduction
Tourism is becoming undoubtedly a driving force for economic growth. This industry
plays a crucial role in creating employment opportunities and regional development. Still,
it should also be a vehicle to protect and restore earth biodiversity and build bridges
between people and cultures [1] to ensure the tourism sector’s long-term sustainability.
For this dynamic tourism, searching sustainability is essential to understand the un-
derlying structure and the feedback mechanisms that influence the functioning of tourism
over time [2]. While the economic benefits are clear, it is essential to understand the
repercussions on the environmental, sociocultural, and institutional aspects.
According to Nadalipour et al. [3], sustainable competitiveness requires two major
aspects: (i) economic, sociocultural, and ecological dimensions of tourism, and (ii) the
stakeholders’ view that participates in the tourism process.
To search tourism sustainability objectives, it is necessary to develop collective actions.
However, supposing the stakeholders, e.g., a part that has an interest and can either affect
or be affected by the sector policy, do not have shared visions on sustainability, in this
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case, governance faces significant obstacles, such as the difficulty to influence the private
sector and different interests and priorities of the relevant stakeholders. These difficulties
in sustainable tourism policies should be better understood to design adequate measures
and plans [4] and are among the most critical challenges when improving the sustainability
of a region [5]. According to Benur and Framwell [6], there is a need for consensus between
the government and stakeholders to ensure an integrated and sustainable strategy. The role
of stakeholders in sustainable tourism strategies is critical [7]. Kornilaki et al. [8] reported
the importance of “perceived self-efficacy influence” and the “capabilities and motivation
to behave sustainably”.
A higher level of sustainability and competitiveness may be achieved if there is
cooperative governance assuring the engagement of stakeholders [9]. One of the least
analyzed perspectives is understanding the supply side of the tourism equation, like hotels
and restaurants [9].
In the destination competitiveness, Abreu-Novais et al. [10] highlight one of the gaps
in how different stakeholders conceptualize destination competitiveness. Understanding
the shared vision and differences is essential to build sustainable and competitive tourism
in the region, namely, the leading sustainability factors (e.g., water, energy) and competitive
advantages (e.g., safety, price).
The research problem is to analyze if stakeholders on the supply side (accommoda-
tions and food services stakeholders) have a shared vision of the issues and priorities
on sustainable tourism development to assess the competitiveness of the region, i.e., do
accommodations and food services stakeholders have a different perspective depending
on the type of activity, size, category, and other key factors?
The region of Algarve represents 31% of the Portuguese hotel’s beds, receiving in 2019
15.92 million visits of foreign tourists and 5.03 million visits of national tourists. Thus, it
was selected for the case analysis and since sustainable growth of the region is a relevant
concern for public decision-makers and the private sector, mainly the supply services.
For supporting and monitoring the search of sustainability, Algarve has a web plat-
form, designated, Observatory of Sustainability of the Algarve Region for Tourism (OB-
SERVE) [11], where the most relevant sustainability indicators in four main domains—
environmental, economic, sociocultural, and institutional [12]—allow the analysis and
assessment of the Algarve region, helping government and stakeholders to make the
right decisions.
Within the OBSERVE platform’s scope, a survey was developed to assess the sus-
tainable competitiveness of the tourism sector in the region of Algarve. Stakeholders
from the supply service (e.g., hotels, restaurant) were invited to answer specific ques-
tions and share their vision concerning the environmental, sociocultural, economic, and
institutional domains.
The paper structure presents a literature review of competitive tourism advantages,
stakeholders’ perception and factors in sustainable tourism (Section 2), the methodology
framework (Section 3), the results obtained (Section 4), in Section 5, the discussion and
research limitations, and finally, the conclusions and further research paths (Section 6).
Appendix A presents the complete questionnaire.
2. Tourism Competitive Advantages, Stakeholders’ Perception, and Factors in
Sustainable Tourism
2.1. Sustainable Tourism and Competitive Tourism Advantages
Competitiveness “is one of the core issues for tourism destinations and regional
stakeholders” [13], where an appropriate level of development in terms of services (i.e.,
connectivity, infrastructure, safety, attractions, excursions, hotels, restaurants, and others)
is achieved [14].
Tourism destination competitiveness has several definitions and perspectives [15].
The concept of destination competitiveness, has in the classical perspective, the focus on the
capacity to attract visitors, assure revenues, obtain a favorable position [16] to a memorable
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experience and balance with the wellbeing of destinations residents and natural capital of
the future generations [17].
In their seminal work, Ritchie and Crouch [18] claimed that a competitive destination
“promotes the maximum wellbeing for its inhabitants in a sustainable way”. They also
emphasized the importance of the destination management organization “in providing
leadership and coordination the many destination stakeholders that must contribute and
work together”.
The traditional market perspective sustainable competitive advantage is “an advan-
tage that allows a business to be more successful than its competitors over a long period of
time” [19], and extended to a new increasing trend where the competitiveness is connect-
ing with sustainability [15], considering the perspective environmental and sustainable
development [20] with other economic and social dimensions. Therefore, improving the
competitiveness of a destination should be done by analyzing the more significant beneficial
impact obtained with the limitation of resources [21].
Sustainable tourism responds to the need for more responsible policies and forms of
corporate governance [22]. A green marketing strategy based on a shared vision can help
to define and implement a sound strategy [23] and cultivate a shared environmental vision
while harnessing the capability of fast response to new environmental technologies and
challenges [24].
In 2000, the United Nation Economic and Social Council stated that “the tourism
development has to be built on an ecological base on the long-term and the economic and
social levels of the local societies” [25]. In its modern definition, sustainable development
does not exclude tourism as a sensitive sector that seems to be a new global direction.
Nowadays, creating a solid base for this industry targets its transformation in achieving
sustainable development. The objectives of sustainable tourism are [26]
• Maintenance and protection of the natural, cultural, social, historical, and patrimonial
heritage of a region, including the gastronomy, the dances, the dress code, the ancestral
festivals, among others. These aspects will allow the perpetuation of traditions and
the involvement of the local residents, giving them a sense of community. It will also
personalize the destination and allow closer contact between tourists and locals;
• Minimizing the pressure caused by tourism on the natural environment. Protection
and mitigation of the impact generated by the sector on water (water quality, water
availability); coastal and fluvial waters and beaches quality; the ecosystem of the
region (fragile by nature since it depends on an equilibrium between species); soils,
cliffs, and wetlands (pollution, erosion); forest, wildlife, and climate;
• Rationalizing the resources used by the tourists. Tourism is changing, and touristic
destinations must evolve and adapt to the new challenges.
For a long time, economic development used to be the major factor in tourist desti-
nations. A progressively sustainable touristic destination concept is related to creating a
destination with lasting livelihoods while minimizing resource depletion, environmental
damage, cultural instability, and social disruption [6].
Many tourism destination visions lack consistency, and only a few address sustain-
ability itself [27]. The tourism sector in some countries is developing comprehensive
policies that have medium- and long-term effects while avoiding short-term development
plans, working on putting long-term studies and plans to create a kind of stability and
establishment for this sector [28].
The development of a model of destination competitiveness cloud is assessed by a
set of indicators that allows the identification of the relative strengths and weaknesses of
different tourism destinations and can be used by industry and governments to increase
tourism numbers and expenditure and enhance socioeconomic prosperity [29].
Destinations must learn how to think, more like businesses, and develop new prod-
ucts, markets, and customers. Simultaneously, how different governance systems and
destinations with varying levels of development compete, mainly if they are cooperative
or managerial [9].
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Governance to sustainable tourism should take into consideration a shared vision,
goal congruence, and interaction [30], engage stakeholders, beginning with the supply side
services that could also be a partner or press to innovation [31], and adopt sustainable
practices [32]. A sustainable touristic destination concept is related to creating a destination
with lasting livelihoods while minimizing resource depletion, environmental damage,
cultural instability, and social disruption [6].
2.2. Stakeholders’ Perception and Factors in Sustainable Tourism
Sustainability of tourism, and specifically of destination, relies on the basic assumption
of tourist sustainability, which is concerned with fulfilling the needs of all groups of tourism
stakeholders in a given destination; the structural idiosyncrasy of a cultural, political, and
socioeconomic context influences the perceptions of the local tourism industry regarding
tourism sustainability [33].
The World Tourism Organization (WTO) has stated that tourism development ac-
tivities have to be planned, managed, and developed, taking into account the needs and
attitudes of the stakeholders towards tourism development [34].
In the tourism industry of some regions, the relevant stakeholders are not concerned
about environmental and sustainability matters. However, with most of them, natural
attractions are a crucial and distinctive part of the experience [14]. The behavior of the
residents is essential for the sustainability of a destination brand, and positive ownership
affects the protective behavior [35]. The residents’ perception of the benefits of tourism,
economic, sociocultural, and environmental sustainability affect the consolidation and
development and could limit the involvement stages of community-based tourism devel-
opment [36].
Local ownership patterns and destination governance play critical roles in defining a
destination’s direction/pace of development, steering it towards or away from tourism-led
inclusive growth [37] and to sustainability.
Collaborative policymaking is needed among stakeholders, namely, local and govern-
ment agencies/authorities, as well as native and enterprise communities, which should
work together under the same purpose [38,39] to achieve sustainable tourism development.
Furthermore, multi-stakeholder engagement and the significance of partnerships between
government, businesses, local residents, and visitors could be a way of contributing to
competitive tourism advantages [40].
A shared vision of the stakeholders is a critical point for implementing specific policies
to promote the sustainability and competitiveness of a destination [23].
The evolution of stakeholders’ influence and involvement in tourism destinations
help to understand the three aspects of stakeholder theory of Donaldson and Preston [41].
Geiger [42] summarizes it as:
• Descriptive/empiric aspect—describes the past, present, and future state of the orga-
nization. In tourism, this might be stakeholders in a destination, their relationships,
but also the history of touristic development and how it influenced the present;
• Instrumental aspect—highlights the connections between actions in stakeholder man-
agement and the resulting outcomes. In tourism, this might be the appearance of a
new competitor in a sector and the subsequent redistribution of market shares;
• Normative aspect—used to interpret the corporation’s function, including identifying
moral or philosophical guidelines for the operation and management of corpora-
tions [41] and according to Byrd [43] is the fundamental core of the stakeholder theory.
The normative aspect dictates that all stakeholders and their interests must be viewed
as targets and, therefore, be involved in the development destination.
For this process to succeed, all stakeholder interests must be recognized and compre-
hended in all their facets, even though not all stakeholders need to be involved equally in
decision-making processes [41]. The omission of the interest of even one primary stake-
holder can prevent the success of the process as a whole [44]. Therefore, policy-decision
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stakeholders should try to hear and understand the interests of each stakeholder group;
otherwise, stakeholders with less power might lose interest in the process [45].
In the last three decades, researchers have been recommending a broader integration
of all stakeholders in the planning process of touristic development. Byrd [46] points
out that studies are divided into two different perspectives: (i) a more business-oriented,
calling for a stakeholder inclusion model based on their respective power and influence in
a destination; (ii) a collaborative idea of stakeholder involvement, not associated with indi-
vidual stakeholders’ power-level. This last approach is based on community-based tourism
development [47], which is the normative aspect of the Stakeholder Theory, summarized
by Sautter and Leisen [45]. To enable stakeholders to achieve the goal of equalizing their
influence and power levels is also an important role of governmental agencies [48].
The importance of understanding stakeholders’ vision and their perceptions, attitudes
and involvement can influence tourism development, minimizing the negative impacts
and maximizing its benefits, leading to community development and greater support for
tourism [49].
The need for stakeholder involvement is especially high in a destination that has
a sustainable development goal since it considers the different aspects of sustainability,
allowing all stakeholders’ participation in the decision-making processes, and pointing
out their influence and importance to achieve the overall goal. However, conflicts may
occur among stakeholders with different interests and perspectives [50–53]. Therefore,
it is important to alert stakeholders that some of the decisions might prevent them from
obtaining their targets in the short-term, but they will probably gain more in a long-term
analysis [50].
According to Byrd et al. [54], sustainable tourism is achieved and successful only
when stakeholders’ perceptions are accessed and their ideas and interests are integrated
and respected in the planning and management process. Stakeholders’ analysis provides a
means to start understanding the environmental and social problems and identify different
stakeholder group perspectives and stakeholder interests at different levels [51].
However, Freeman et al. [52] state that stakeholder groups are characterized by their
relationships between diverse groups and individuals; from this definition, it was evident
that stakeholders’ views may be incredibly broad and diverse. Cooperation is one of the
stages in the collaborative process but does not solve the fragmented nature of tourism [53].
Considering a large number of stakeholders and interests together might increase complex-
ity and difficulties in the process; however, it is an important stage to establish an effective
collaborative process [55].
According to Ven [56]: “stakeholders’ participation in tourism development is nec-
essary to form an essential ingredient in the ‘hospitality atmosphere’ of any destination”.
Ven also suggests that initially, stakeholders have a homogenous attitude towards tourism
development, and over time, their attitude becomes heterogeneous, especially in the com-
munity stakeholders’ perception.
Therefore, it is preferable to assess stakeholders’ attitudes on consolidated touristic
destinations or regions. March and Wilkinson [57] report that the complex interrelation-
ships between stakeholders is important and should be considered, since the level of
cohesion among them is directly related to the performance of a tourism destination. Unfor-
tunately, sometimes they do not show cohesive and active support and favorable attitudes
to achieve the target objective [58,59].
Regarding their attitudes, Ellis and Sheridan [60] state that stakeholders’ positiveness
leads to favorable behavior towards tourism development. Their argument is supported
by the Theory of Reasoned Action [61], which states that attitude influences behavioral
intention leading to particular behaviors. Moreover, as per the social exchange theory,
when stakeholders perceive that the benefits of tourism development are higher than the
cost, they will be motivated to support it [58].
Therefore, one aspect of stakeholders’ management that needs to be understood is
the type of involvement stakeholders will have in the tourism development process. The
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different interests of each stakeholder group must be considered to have the greatest chance
of success. Based on this understanding, planners can then find specific indicators for each
group and their perception relative to those issues [53].
Hence, in these last years, segmentation approaches to assess stakeholders’ perceptions
and attitudes towards tourism development have been performed, generating important
information for tourism policy-makers [40,59,60,62]. Cluster analysis is one of the most
used techniques to classify stakeholders that have different attitudes and perceptions
towards tourism development [63–66].
Liu and Ma [67] present a list of research studies conducted on a tourism stakeholder’s
perception, which allowed them to understand the diffusion of issues and, consequently,
several stakeholder groups.
Abdelgadir et al. [28] define two important steps that need to be put into prac-
tice to consider the influence of stakeholders’ perception and factors on sustainable
tourism, namely:
• Listening to different stakeholder groups that are primary participants from the
tourism industry, defining strategies according to it and remaining committed to
it [45];
• Advancing to the involvement of different stakeholder groups for promoting steady
growth of tourism in areas where four stakeholders are involved: inhabitants, execu-
tives, government functionaries, and tourists [43].
Leonidou et al. [23] analyze resources and capabilities as drivers for an environmen-
tal marketing survey to answer several hypotheses explaining organizational resources
(physical, financial, experiential) and organizational capabilities (share vision, relationship
and technology) as supporting an environmental marketing strategy. They also approach
the implications of an environmental marketing strategy to assure competitive advan-
tage, influenced by the competitive intensity and market dynamics, and how to take
those advantages.
A simplified model of psychological ownership, modified from Pierce et al. [68], is
presented in Figure 1. The results of Leonidou et al. [23] study link (besides others) the
shared vision (A) with the environmental marketing strategy and the adoption of it as
positively related to the achievement of competitive advantage (B). The study is in line
with Porter and Linde [62] that consider “companies must go further in innovation and
resource productivity to assure the greatest benefits”.
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The study of Leonidou et al. [23] also highlights that some touristic stakeholders
(e.g., hotels) have a shared vision—the presence of common ideas, commitment, and
dedication among the firm’s employees toward the achievement of green organizational ob-
jectives [63]—and could be essential to implementing environmental marketing strategies
and potential support sustainable tourism.
Figure 2 shows the relationship between formal ownership, attitudes, and behaviors as
the base to create competitive advantages in developing a sustainable tourism destination,
adjusted from framework structure proposed by Pierce et al. [68].
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Figure 2. Ownership and attitudes to potential competitive advantages.
The bibliographic research, highlight studies, and surveys have been conducted to
understand tourists and residential community perception regarding sustainable tourism
destinations and their future perspectives. There are fewer research studies and a foggy
perception of their vision and from the supply stakeholders’ perceptions.
3. Methodology Framework
3.1. Global Approach
The shared vision could be essential as the base of the supply sector (e.g., hotels,
restaurant). Therefore, it is critical to understand the key market stakeholders in the supply
service, if they have a shared vision about sustainability and if it is mainly common or
different in some key factors.
Using the simplified model of psychological ownership from Pierce et al. [68] as the
base context, focusing on the relationships indicated by the solid lines, the conceptual
model for the developed research is proposed, which is presented in Figure 3.
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3.2. Survey Approach
To assess the perspective of the supply agents, like, hotels and restaurants, a specific
survey was carried out from September to November 2019. The survey was designed and
launched with the support of two of the most important associations of enterprises with
activity on the touristic sector in the region of Algarve, namely, the Association of Hotels
and Tourist Resorts in the Algarve (AHETA) and the Association of Hotel and Similar
Industrialists in the Algarve (AIHSA).
The questionnaire has six groups of questions, four being on the principal domains of
sustainability, namely, environment, sociocultural, economic, and institutional, and two on
areas that are relevant for the tourism in the region, namely, gastronomy and a set of other
issues related to themes that lead tourists to choose the destination, information about
on-going initiative among others. Table 1 shows the major topics covered in the survey.
Appendix A presents the full questionnaire (Table A1).




A1—Water; A2—Energy; A3—Natural resources and biodiversity; A4—Mobility.
B—Sociocultural
B1—Safety; B2—Health care; B3—Creative and cultural resources; B4—Professional development
and training.
C—Economic
C1—Formalities for incoming tourists; C2—E-tourism; C3—Diversification of the markets and
emerging markets; C4—Seasonality; C5—Supply chain.
D—Institutional
D1—Internet access; D2—Expenses in R&D; D3—Participation of residents in the
planning process.
E—Gastronomic Tourism **
E1—Relevance of the gastronomic tourism in the region of Algarve; E2—Sustainability of the
catering industry; E3—Relevance of the catering industry on the employment;
E4—Mediterranean diet; E5—Circular economy; E6—Effect of the gastronomic tourism on the
quality of life of the local population.
F—Other Issues
F1—Destination demand; F2—On-going initiatives to increase the sustainability of the region of
Algarve; F3—Acquisition and processing of data; F4—Sustainable development and
improvement of competitiveness.
** Only in the questionnaire sent to AHISA associates.
AHETA has 177 associates, representing 411 hotels and tourist resorts, and AIHSA
counts about 600 associates, distributed by hotels, restaurants, and bars throughout
the Algarve.
The online questionnaire was disseminated electronically among their associates
between September and November 2019. Eighty-eight responses were received, 45 and
43, respectively, from AHETA and AIHSA associates. These responses represent 46,535
beds, which correspond to 33% of the 141,000 officially classified beds in hotels and tourist
resorts of the Algarve region.
Since the survey is anonymous and the questions about
1. the type and size of the company;
2. the professional category of the person who answered the questionnaire;
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are not mandatory, it was decided to analyze the results of the survey carried out without
evaluating the relationships between the type and size of the company but giving special
attention to the relations between the type of activity of the companies and the answers
related to the environmental, sociocultural, economic, and institutional domains.
3.3. Artificial Intelligence Analysis
For the analysis of the relationships between the size and type of the company with
the answers given, a decision tree algorithm was used. Decision trees are a data-mining
algorithm that develops classification models with an inverted tree scheme: the nodes are
the variables, the lines are the values of each variable. Finally, the leaves are the output
value (Figure 4).
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Thus, they allow determining the system’s response following the rules that are
followed from the nodes to one of its leaves. Decision trees divide the dataset into subsets
until the structure of the model is determined.
In the family of decision’s trees, two algorithms mainly stand out: ID3 and C4.5. The
ID3 algorithm was the first one designed by Quinlan [64] and allows decision trees to be
developed through a training sample. The development of the ID3 algorithm is found in
al rithm C4.5, published by Quinla [65]. These algorithms etermine the best variable
at each step using the concept of information gain of Claude Shannon [66]. For this, it is
essential to first determine the entropy, which determines the degree of uncertainty of the







where c is the number of values of the classification variable, and pi is the probability
that the set of samples belongs to i-value of the classification variable. If the sample is
homogeneous, that is, all the values belong to the same class, the entropy is null, while if
the sample is proportional, the entropy is maximum.
The information gain IG(S, A) is based on the decrease in entropy caused by partic-
ipating in a training set S, concerning an attribute A (Equation (2)). Thus, the algorithm
constructs the model looking for those attributes that return the highest possible informa-
tion gain:







where Sv is the subset of the set of samples with those instances that in attribute A have the
value v, and V(A) is the set of values of attribute A.
Traditionally, it is the most widely used supervised inductive learning classification
technique used in the decision-making process and has the advantage that the connections
between nodes can be expressed at the computational level as if-then rules, which facilitates
their programming in different programming languages [69]. Due to this aspect, it is
possible to establish the relationships between the input and output variables that best
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group the data set. Thus, for the purposes of this research, individual models were
developed for each of the output variables using the size and type of company as input
variables. The models were developed without establishing specifications for tree size and
pruning so that the relationships between the input values can be established to better
group the responses given by the respondents. This aspect allowed establishing patterns
of similarity in the answers given by the respondents. Likewise, a true positive (TP) ratio
(Equation (3)) and a false positive (FP) ratio (Equation (4)) were used to evaluate the
quality of the obtained models. Such parameters were used to determine the validity of the
relationships established with C4.5. Therefore, high values of a TP ratio (close to 1) indicate
a pattern between the input variables and the response. In contrast, low values indicate a
lack of relationship between the size and type of company and the given response.
TP =
Instances correctly classi f ied
Total number o f instances
(3)
FP =
Instances incorrectly classi f ied
Total number o f instances
(4)
4. Results
Figures 5 and 6 present the histograms, for all the 35 questions, obtained during the
survey for AHETA (blue) and AIHSA (red), respectively. In most questions, the results are
quite similar.
Analyzing the histograms and considering the situation in which there are dissimilari-
ties in the most voted option, the differences are presented in Table 2.
Table 2. Main dissimilarities between AHISA and AHETA answers.
A—Environmental Domain
A2—Energy:




B4—Vocational development and training:




D2.1—The investment in I&D in the Algarve boosts the competitiveness of the companies
AHETA—agree; AHISA—neutral
F—Other Issues
F1—Destination demand: Sort by the degree of importance the themes that lead tourists to choose
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Although the answers are not exactly the same, there is no diverging position in any of
the domains. For example, for A1—Water question: The long-term water supply is assured,
and the normal development of the touristic activity will not be affected by water scarcity,
the most chosen option was the disagreement, meaning that stakeholders consider that the
long-term water supply in the region is not protected and could affect tourism activity.
Once the results of the histograms were analyzed, algorithm C4.5 was applied to the
data obtained from the survey. The analysis was carried out merging data for the AIHSA
and AHETA surveys. In each of these data sets, independent models were designed for
each of the 35 indicators evaluated in the survey (Appendix A, Table A1) and the size and
type of companies were used as input variables. Therefore, 105 analyses were carried out.
Figure 7 shows an example of the models obtained for indicator A1—Water: The long-term
water supply is assured, and the normal development of the touristic activity will not be
affected by water scarcity and Table 3 shows the TP and FP ratios.
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Table 3. TP and FP results obtained in each variable for answer A1—Water.
Variable TP [%] FP [%] Variable TP [%] FP [%]
A1 52.5 47.5 C5 (1) 52.5 47.5
A2 41.4 58.6 C5 (2) 51.5 48.5
A3 66.7 33.3 C5 (3) 78.8 21.2
A4 (1) 56.6 43.4 C5 (4) 60.6 39.4
A4 (2) 64.6 35.4 C5 (5) 57.6 42.4
A4 (3) 63.6 36.4 D1 (1) 45.5 54.5
A4 (4) 52.5 47.5 D2 54.5 45.5
A4 (5) 57.6 42.4 D3 49.5 50.5
B1 (1) 76.8 23.2 F1 (1) 85.9 14.1
B1 (2) 61.6 38.4 F1 (2) 49.5 50.5
B2 44.4 55.6 F1 (3) 57.6 42.4
B3 (1) 54.5 45.5 F1 (4) 63.6 36.4
B3 (2) 51.5 48.5 F1 (5) 44.4 55.6
B4 (1) 42.4 57.6 F1 (6) 48.5 51.5
B4 (2) 43.4 56.6 F1 (7) 80.8 19.2
C1 43.4 56.6 F2 53.5 46.5
C2 50.5 49.5 F3 56.6 43.4
C3 54.5 45.5
As can be seen with the results of the statistical parameters, the TP presents two
behaviors depending on the indicator: (i) one of the groups of indicators presented a
TP ratio of less than 55% and (ii) other indicators presented a higher TP ratio (greater
than 60%).
As indicated in Section 3.3, a lower TP ratio is an indicator of lower robustness of the
relationships created with the algorithm, and for the purposes of this study, is an indicator
of the disparity of responses given by the stakeholders based on the input variables (i.e.,
companies of the same type and size give different answers). Thus, for most indicators:
A1, A2, A4 (1), A4 (4), A4 (5), B2, B3 (1), B3 (2), B4 (1), B4 (2), C1, C2, C3, C5 (1), C5 (2), C5
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(5), D1, D2, D3, F1 (2), F1 (3), F1 (5), F1 (6), F2, and F3 do not have robust relationships
between the companies and the responses. This aspect may suggest the influence it has on
the answer given the beliefs and customs of the respondent.
Therefore, stakeholders that are more aware of sustainable water management may
disagree with current management, while the less aware person may have different per-
ceptions. In this sense, and as can be seen in Figure 7, most of the classifications made by
the C4.5 models have a disagreement response, although in all cases, incorrectly classified
instances are detected (e.g., in the case of accommodations, 46.57% of companies have
other response).
However, some relationships could be detected. For example, in the case of environ-
mental indicators, the type of company was detected as the main classification variable,
while the size of the company is used by the algorithm as a secondary variable to make
classifications.
In indicator A1—Water, it has been detected how the type of activity allows classi-
fications of the most common response detected, except in the case of restaurants where
it is necessary to make a distinction based on the size of the company. A similar trend is
identified in the case of indicator A2—Energy: The energy dependency of the Algarve
may compromise in the future touristic sector competitiveness, although a distinction is
made based on the size of the accommodation. At this point, it is convenient to highlight
that the medium-sized accommodations disagreed with question A2, while the rest of the
accommodations agreed. Something similar occurs for indicator A2 with the restaurant’s
stakeholders, since those of large- and micro-sized selected the neutral response, while
medium and small companies disagreed.
Therefore, it was not possible to establish trends in the responses based on the size of
the stakeholders’ accommodation or restaurants. In indicator A4 (1)—Mobility: The mobil-
ity infrastructure limits the touristic development, the flatness of the response detected in
the histograms towards a firm agreement with the question generated that the ramifications
generated by the model had a homogeneous response, although it is interesting to note
how the other recreational activities surveyed selected the option “Neutral”. Something
similar occurs with indicators:
• A4 (4)—Mobility: The lack of information and an efficient payment system for the
A22 tolls has an effect on the tourist’s entrance by the border of Vila Real de Santo
António;
• A4 (5)—Mobility: The increase in the number of bike lanes and pedestrian zones
contributes to the touristic development of the region in which there is a majority
response of “Agreement” or “Strongly agree”, except in the large- or medium-sized
restaurants that responded differently.
In the case of sociocultural indicators with a lower TP, it was detected as the first input
variable that allows classifications to be made is the size of the company and depending
on the analyzed indicator, it is possible to establish ramifications in each of the labels of
company size. Thus, it is detected how the assessment of the sociocultural dimension of
the region by companies tends to present trends more related to the size of the company
than to the type of activity.
By analyzing the indicators individually, it was detected, in B2—Health: The existing
health care infrastructure (private and public) is adequate and does not affect the choice
of the Algarve negatively as a touristic destination that recreational activities responded
differently to the most common response given by other activities, selecting “Strongly
agree” or “Agree” while in the rest the most common response was “Disagree”. This
reflects how different stakeholders value in different way facilities in the region.
In the case of indicator B4 (1)—Vocational development and training: The vocational
training infrastructures for the touristic sector are adequate, it was detected that the
most general response due to the size of the company did not present a clear trend, in
such a way that large and micro-companies answered “Disagree” and small companies
answered, “Agree”.
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Likewise, in the case of medium-sized companies, distinctions are made according to
the type of company in such a way that the hotels and restaurants’ stakeholders responded
in disagreement while the other activities agreed. This analysis reflects the difficulties in
establishing logical relationships of size and type of company with the answers given,
although, in general terms, it was detected how the size of the company has a greater
influence on the responses of the stakeholders.
In the case of economic indicators (C), it was identified that the importance of the size
or type of company varies depending on the variable. In such a way, that for indicators:
• C1—Formalities for incoming tourists: C1.1—The formalities for the incoming tourists from
outside of the space Schengen may limit the economic attractiveness of the Algarve destination;
• C5—Supply chain: There are in the Algarve suppliers able to respond to the demand of
the touristic activity, namely in the field of, C5.1—Building construction, maintenance and
rehabilitation, and C5.2—Equipment supply, maintenance and repair.
The size of the company has a greater relationship with the answers given by the
companies, while in the other economic indicators, it is the type of company. This same
aspect was detected in the indicator F—Other issues in which the indicators F1—Other
issues: Destination demand: Sort by the degree of importance the themes that lead tourists
to choose the Algarve as their destination (4) Safety and (5) Health care, are better classified
by company size, while the rest are classified using the type of company. Finally, the
institutional domain indicators (D) show that the variable that best classifies is the type
of activity.
5. Discussion and Research Limitations
To identify a common vision, the similarities and the relation of true positive (TP)
were used. The indicators with a high TP ratio are due to a homogeneous and very similar
response given by the different stakeholders. In this sense, in the case of indicator A3—
Natural resources and biodiversity: The actions for the preservation of the biodiversity and
natural resources contribute to the development of the touristic activity, most companies
respond to the option of agreement. Thus, the high TP value shows a homogeneous trend
in the response given by stakeholders. In any case, the performance results obtained by the
C4.5 models show that establishing relationships between the size and type of company
with the answers given in the surveys do not allow establishing solid relationships. In this
sense, it is possible to conclude that there are aspects related to the customs and beliefs of
the respondents, which may influence the responses.
Therefore, conducting surveys of different workers and managers of the same com-
pany could give different answers, which would lead to great heterogeneity in the per-
ception of the importance of the different indicators analyzed. New interesting research
steps could be geared towards asking respondents more questions about their beliefs
and customs.
It should be noted that from the analysis of the histograms and the relationships
established by C4.5, it has been detected that there are certain similarities between the
answers given by the accommodations and restaurants stakeholders and with difficulties in
establishing relationships due to their characteristics. In order to know this aspect better, it
was decided to carry out cluster analyses between the lodging and catering companies. The
analyses were carried out by examining the responses considered in each of the domain (A—
Environmental, B—Sociocultural, C—Economic, D—Institutional, and F—Other issues).
Figure 8 illustrates the dendrogram of environmental indicators. By analyzing all the
dendrograms obtained, there are two main trends:
• The dendrograms of the A—Environmental, B—Sociocultural, C—Economic and F—
Other issue domain showed different trends in the similarity between companies. In
this sense, the dendrograms obtained companies of different types and sizes that were
similar to different companies (e.g., the similarity between medium accommodation
and a small restaurant);
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• The Institutional domain (D) dendrogram shows a more ordered structure. This aspect
allows us to more clearly detect the similarities between companies of different types
that have been observed in the other domains.
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Therefore, the relationships established between the stakeholders are quite similar in
the domains analyzed. In this sense, groupings between activities of the same type, but
with different sizes (e.g., large and small accommodations), as well as groupings between
accommodation and restaurants of different sizes (e.g., similarities between large and
small restaurants).
It is possible to conclude that stakeholders with the same characteristics have a great
similarity. This aspect corroborates what was detected with the histogram and C4.5 analyses
and shows the heterogeneity of the responses given between companies with the same
characteristics and as, between accommodations and restaurants, there are similarities
without a clear relationship with the size of the company.
The results show that the relationships established between the Algarve stakeholders
are similar in most of the sustainability domains. Furthermore, assessing if these similarities
will be the same with different characteristics, two analysis were conducted:
• For the same type, with different sizes (e.g., large and small accommodations);
• Between accommodation and restaurants of different sizes (e.g., similarities between
large and small restaurants).
It was also identified that the stakeholders’ group with the same characteristics have a
great similarity, i.e., there are similarities without a clear relationship with the size of the
company. The results highlight a convergent view in most sustainability challenges, like,
natural resources and biodiversity, safety, and supply chain.
Nevertheless, when compared with restaurants and other services, it is not considered
as a shared view: the formalities for incoming tourists (C1); e-tourism (C2); internet access
(D1); sustainability initiatives (F2), and the importance of information (F3).
The limitations are mainly associated with the responses obtained since they represent
a third of the 141,000 officially classified beds in hotels and tourist resorts of the Algarve
region. In addition to this one, the relationship between the type and size of the company
can be pointed out, as well as the relationship between the type of activity of the companies
and the answers related to the environmental, sociocultural, economic, and institutional
domains. These aspects were already discussed.
Likewise, it is to be expected that the role of the people surveyed may lead to variations
in the responses. Thus, employers may have different perceptions than workers. This
aspect can have a great impact on the sustainability perceptions of the sector.
In addition, it is convenient to highlight the advantages associated with the data
analysis approach used. This type of analysis can establish relationships between the
variables analyzed, establishing the routes or paths detected in the data. However, outliers
may influence the results. The use of a data set with a larger number of individuals or with
more variables could improve the establishment of relationships. This could improve the
values associated with TP and FP obtained in the study.
In any case, the results of the study have made it possible to detect relationships
between the variables that make it possible to improve the existing knowledge about the
perception of sustainability.
6. Conclusions and Further Research Paths
In the Algarve region, economic activity is mainly driven by the tourism sector. Due to
its importance and in line with the defined strategy, it is essential to know the perceptions
of the interesting parts of the region in relation to how they value sustainability dimensions
of the region, such as environmental, sociocultural, economic, or institutional aspects.
The review highlights the importance of stakeholders’ perceptions to have a shared
vision to assume good governance in search of sustainable tourism in the region of Algarve,
beginning with the supply side, where hotels (Algarve has 31% of the Portuguese hotels’
beds) could be a critical point. A common vision of problems and priorities on sustainable
tourism development will allow the promotion of the region’s competitiveness respecting
the natural environment with the balance of economics and local social development.
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A survey for the supply side of the tourism sector, with a specific artificial intelligence
algorithm, analyze if hotels and restaurants have a common or different perspective
depending on the type of activity, size, category, and other key factors. The hotel’s answers
correspond to 33% of Algarve’s beds, involving large to small lodgings.
The results concluded that, in general, there is a broad consensus, e.g., importance of
natural resources and biodiversity, safety, and supply chain. It was also possible to verify
a great agreement with the different questions asked, although, in some aspects, such as
the importance of energy and water, there is no such marked trend in the importance of
these aspects.
With the engagement of the most important companies in the tourism sector of
Algarve—accommodations and restaurants, it was observed that the valuations of the
interested parties are varied, and there are no clear relationships between the type and size
of the company with the responses.
Thus, there are similarities in the perception of sustainability in the region between
companies as different as large accommodation and small restaurants. This aspect may
indicate the importance of the customs and beliefs of all interested parties in the assessment
of the importance of sustainability in the tourism sector. Still, a clear relationship with the
type of company was not found.
One fundamental aspect of these results is the need to improve and protect the vulner-
ability that the tourism sector may have in the face of the different dimensions analyzed.
Enhancing the competitiveness of the tourism sector in each country is to improve the
sustainable growth of the respective economy and, ultimately, enhance citizens’ prosperity.
There is a need for alignment on infrastructure investment, natural resources safety,
and mobility for the sustainable competitiveness of the sector. The tourism industry has
taken active steps to reduce its impact on the environment and continue to do so while
implementing better measurement tools.
The implications for research are that the trend of a shared vision in several aspects
begin to exist in local suppliers (hotel and restaurants) and must be used to leverage a
higher level of sustainability and resilience. The results are in line with Alonso-Almeida [70]
that the awareness of environmental aspects and positive economic and practices in hotels
could be seen as evidence of the maturity of sustainable tourism.
The results open the possibility for developing a more collaborative action plan and
program, aiming to a higher level of sustainability. Therefore, it is essential to expand
the analysis to other local stakeholders to ensure a more sustainable local base tourism
destination with increased value, innovation, and regional development.
In further studies, it would be interesting to compare hotels from different categories,
which would lead to even more specific recommendation destinations [70] and spread to
other services. At a more strategic level analyzing if collaborative and associative forms of
governance among tourism companies and other related agents are growing in importance
in the drive for sustainable and environmentally sensitive tourism [71], namely, in Algarve.
COVID-19 brought the enormous problem of resilience to infectious outbreaks and
its tremendous consequence to which the tourism sector cannot be indifferent and must
immediately anticipate solutions. Potential measures as, for example, tourism density ad-
justments could allow a transition to more sustainable tourism. Innovation is an important
base for tourism and hospitality [72]. The search for innovative solutions to challenging
problems is essential, including better integration of information technology, since the
importance of the emergence of information technologies (IT) for sustainable tourism is
increasing [71], as well as to assure climate resilience, are indubitable contemporary drivers
of sustainable development [73].
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Appendix A





Area of activity: * Hotel/Restaurant or bar/Outdoor activities/Other
If the previous answer is other, please specify: ST
Company size: *
Big (n > 250 employees)
Medium (50 < n < 250 employees)
Small (10 < n < 50)





A1.1—The long-term water supply is assured and the normal development
of the touristic activity will not be affected by water scarcity. * SA/A/N/D/SD
A2—Energy:
A2.2—The energy dependency of the Algarve may compromise in the future
the competitively of the touristic sector. * SA/A/N/D/SD
A2.2.1—If the previous response is positive, please identify the issues.
A3—Natural resources and biodiversity: SA/A/N/D/SD
A3.3—The actions for the preservation of the biodiversity and natural
resources contribute to the development of the touristic activity. *
A4—Mobility:
A4.1—The mobility infrastructure limits the touristic development. * SA/A/N/D/SD
A4.2—During the summer season, the mobility infrastructure affects
negatively the tourist satisfaction. * SA/A/N/D/SD
A4.3—The existence of an efficient railway infrastructure would contribute
positively to the competitiveness of the region. * SA/A/N/D/SD
A4.4—The lack of information and an efficient payment system for the A22
tolls has effect on the tourist entrance by the border of Vila Real de
Santo António. *
SA/A/N/D/SD
A4.5—The increase in the number of bike lanes and pedestrian zones
contributes for the touristic development of the region. * SA/A/N/D/SD





B1.1—The safety is important in the choice of the Algarve destination. * SA/A/N/D/SD
B1.2—The perception of the safety by the tourists is positive. * SA/A/N/D/SD
B2—Health care:
B2.1—The existing health care infrastructure (private and public) is adequate
and does not affect negatively the choice of the Algarve as a
touristic destination. *
SA/A/N/D/SD
B3—Creative and cultural resources:
B3.1—The cultural and creative resources in the region must be improved
and preserved in order to attract more and new tourists. * SA/A/N/D/SD
B3.2—The tourism has been contributing to the preservation of the identity,
culture and heritage of the Algarve. * SA/A/N/D/SD
B4—Vocational development and training:
B4.1—The vocational training infrastructures for the touristic sector
are adequate. * SA/A/N/D/SD
B4.2—The professionals in the touristic activities are valorized and keep
working in the same sector. * SA/A/N/D/SD
C—Economic Domain
C1—Formalities for incoming tourists:
C1.1—The formalities for the incoming tourists from outside of the space
Schengen may limit the economic attractiveness of the Algarve destination. * SA/A/N/D/SD
C2—E-tourism:
C2.1—The region is preparing a progressive and continuous digital transition
(Apps, Mupis, services, and points of interest in digital platforms). * SA/A/N/D/SD
C3—Diversification of the markets and emerging markets:
C3.1—There are emerging markets where it is necessary to promote more
efficiently the Algarve destination. * SA/A/N/D/SD
C3.1.1—If the previous response is positive, please identify the issues. ST
C4—Seasonality:
C4.1—Identify the opportunities that the region may develop to mitigate
the seasonality. LT
C5—Supply chain: There are in the Algarve suppliers able to respond to the
demand of the touristic activity, namely in the field of
C5.1—Building construction, maintenance, and rehabilitation. * SA/A/N/D/SD
C5.2—Equipment supply, maintenance and repair. * SA/A/N/D/SD
C5.3—Food supply. * SA/A/N/D/SD
C5.4—Cleaning services. * SA/A/N/D/SD
C5.5—Other consumables. * SA/A/N/D/SD
D—Institutional Domain
D1—Internet access:
D1.1—The Wi-Fi and 4G coverage is efficient. * SA/A/N/D/SD
D2—Expenses in I&D from institutions and companies:
D2.1—The investment in R&D in the Algarve boosts the competitiveness of
the companies. * SA/A/N/D/SD
D3—Participation of the local population in the planning:
D3.1—The local population is evolved and has effect, influence the tourism
planning, and development. * SA/A/N/D/SD




E1—Relevance of the gastronomic tourism on the region of Algarve:
E1.1—The gastronomic tourism is an attraction to visit the region
of Algarve. * SA/A/N/D/SD
E2—Sustainability of the catering industry:
E2.1—The gastronomic tourism (catering) industry is sustainable. * SA/A/N/D/SD
E3—Relevance of the catering industry on the employment in the region
of Algarve:
E3.1—The industry of catering promote the fixation of the employees and
provide vocational training. * SA/A/N/D/SD
E4—Mediterranean diet:
E4.1—The Mediterranean diet is and attraction to visit the region
of Algarve. * SA/A/N/D/SD
E5—Circular economy:
E5.1—The catering industry may be important to the development of the
circular economy. * SA/A/N/D/SD
E6—Effect of the gastronomic tourism on the quality of life of
local population:
E6.1—The industry of catering is oriented to local population (menus, price
and attendance). * SA/A/N/D/SD
F—Other Issues
F1—Destination demand: Sort by degree of importance the themes that lead
tourists to choose the Algarve as their destination
F1.1—Beach. * ER/VR/R/MR/NR
F1.2—Gastronomy. * ER/VR/R/MR/NR
F1.3—Cultural programs. * ER/VR/R/MR/NR
F1.4—Safety. * ER/VR/R/MR/NR
F1.5—Health care. * ER/VR/R/MR/NR
F1.6—Nature. * ER/VR/R/MR/NR
F1.7—Climate. * ER/VR/R/MR/NR
F2—On-going initiatives to increase the sustainability on the region
of Algarve:
F2.1—I know about the on-going initiatives to increase the sustainability in
the region of Algarve. * SA/A/N/D/SD
F3—Acquisition and processing of data:
F3.1—Having information on the trends of various indicators and their
temporal and spatial evolution can contribute to improving decision-making
and competitiveness in the region. *
SA/A/N/D/SD
F4—Sustainable development and improvement of competitiveness:
F4.1—List other issues to consider for the improvement of the
competitiveness of the tourism sector and the sustainable development of
the region.
LT
SA—Strongly agree; A—Agree; N—Neutral; D—Disagree; SD—Strongly disagree; ER—Extremely relevant; VR—Very relevant; R—
Relevant; MR—Marginal relevance; NR—Not relevant; n—number of employees; LT—Long text; ST—Short text; * Mandatory question;
** Only in the questionnaire sent to AHISA associates.
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